Impact of intracellular chloride concentration on cisplatin accumulation in sensitive and resistant GLC4 cells.
Resistance to cisplatin [cis-diamminedichloroplatinum(II), CDDP] chemotherapy is a major problem in the clinic. Understanding the molecular basis of the intracellular accumulation of CDDP and other platinum-based anticancer drugs is of importance in delineating the mechanism of resistance to these clinically important therapies. Different molecular mechanisms may coexist, but defective uptake of CDDP is one of the most consistently identified characteristics of cells selected for CDDP resistance. We have studied the impact of intracellular chloride concentration on platinum-based compound accumulation in the human GLC4, GLC4/CDDP, and K562 tumor cell lines. We show that (1) a decrease of intracellular chloride concentration yielded an increase of CDDP accumulation and vice versa and (2) the intracellular chloride concentration in GLC4/CDDP cells is higher than in sensitive cells, whereas CDDP accumulation shows the opposite behavior. The identification of chloride as a critical determinant of CDDP intracellular accumulation and the molecular mechanisms by which CDDP-resistant cells modulate chloride concentration may allow alternative therapeutic approaches. Our findings indicate that increase of intracellular chloride concentration may be a major determinant of CDDP resistance.